Conventionally, the association of local anesthetics with vasoconstrictors is avoided at extremities due to the risk of ischemia. However, recent studies suggest that there is safety in the use of vasoconstrictors at extremities. Thus, we sought to evaluate the effectiveness and safety of vasoconstrictor use combined with local anesthetics in digital nerve block compared to the use of anesthetics without vasoconstrictors, through a systematic review with meta-analysis of randomized clinical trials. Until May 2019 we searched MEDLINE, LILACS, SciELO, ScienceDirect, Scopus, ClinicalTrials. gov, and gray literature databases, without date or language restrictions. The keywords were the following: digital block, vasoconstrictor, and ischemia. We included randomized clinical trials in which there was the use of local anesthetics with associated or not with vasoconstrictors in digital blocks. In the primary variables, the occurrence of ischemic complications and the duration of anesthesia were analysed; in the secondary variables, the need for anesthetic reapplication, bleeding control, and latency were observed. Ten studies were included in this review. The occurrence of ischemia was not observed, regardless of the use of vasoconstrictors or not. The use of vasoconstrictors at a concentration of 1:100,000 or less was associated with longer anesthesia duration (P<0.00001), lower need for anesthetic reapplication (P=0.02), lower need for bleeding control (P=0.00006), and lower latency (P<0.00001). We could conclude that the use of vasoconstrictors associated with local anesthetics in digital block proved to be a safe and effective technique.
However, the combined use of local anesthetics with vasoconstrictors at extremities, such as fingers, penis, and nose, has been discouraged in medical practice for fear of causing ischemic events and even gangrene 2 . However, Denkler 3 had performed a literature review from 1880 to 2000, which has shown only 48 worldwide cases of digital gangrene associated with local anesthesia on fingers reported. Most of these studies were conducted before 1950, only 21 cases involving the use of epinephrine, 17 involving an unknown vasoconstrictor concentration, and none of them using lidocaine. On the other hand, researches show that the use of lidocaine with epinephrine in digital blocks seems to be safe, not causing digital gangrene [4] [5] [6] [7] .
Prospective study by Lalonde et al. 8 , which has performed 3,110 elective lidocaine injections with epinephrine on fingers and hands, has not revealed any case of digital necrosis or need for reversal with phentolamine. Also Chowdhry et al. 9 ,
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Study Selection
The titles and abstracts of the papers identified in the search strategy were analysed by two independent proofreaders. According to the inclusion and exclusion criteria, duplicate studies were removed with the aid of Mendeley (version 1.01). In the next phase, the same proofreaders completely read the selected papers in order to independently verify the eligibility criteria. Papers with insufficient pieces of information in the abstract were also selected for full reading. In cases of disagreement, a third evaluator was consulted.
Eligibility Criteria
Only randomized clinical trials which met the following criteria were included: Criterion 1 (randomized-controlled-trial/ or randomization/ or controlled-study/ or multicenter-study/ or phase-3-clinical-trial/ or phase-4-clinical-trial/ or double-blind-procedure/ or single-blind-procedure/ or (random or multicenter or factorial or placebo or volunteer) or (blind or mask) not (animals not (humans and animals)). 
Data Extraction
Data were independently extracted by the proofreaders, using a standardized table which comprised the sample characterization and the description of the intervention (type of anesthetic, dose, dilution, and number of blocks). The primary outcome was whether or not there would be a difference in the incidence of ischemic events among the studied groups.
The secondary outcomes were the comparison of the mean anesthesia duration (in hours), mean differences among the need for anesthetic reapplication (in units), need for bleeding control (in units), and latency values (in minutes). All the necessary pieces of information were extracted from the published papers, protocols, and comments related to each study. Any disagreements were resolved by consensus among the researchers.
Included Studies
We identified 1,167 potentially relevant studies from the searched databases, according to the formulated search algorithm. Of these, 138 duplicates were excluded and, of the remaining 1,029, 55 papers were chosen based on their titles and compatibility with the inclusion criteria. These papers had their abstracts read, and ten of them were selected for full-text evaluation for eligibility and later included in the qualitative analysis ( However, for the meta-analysis, seven of the ten papers were used. The flow diagram below illustrates the entire research process, selection, and inclusion of studies ( Figure 1 ). 
Meta-Analysis

RESULTS
Data Analysis and Meta-Analyses
Anesthesia duration
Andrades and Olguin 12 have designed a two-group randomized clinical trial in which 2% full lidocaine has been administered in one group and 2% lidocaine with epinephrine, in the other.
This second group has benefited from longer anesthesia duration, which has been of 4.6 hours of anesthesia on average (p<0.05). Sönmez et al. 6 have observed in their randomized clinical trial that, between the two analysed groups, the one which has received 2% lidocaine with 1:80,000 epinephrine has presented longer anesthesia duration, with an average of eight hours (p<0.001).
Sonohata et al. 15 Figure 4 represents the metaanalysis of the studies mentioned above (95%CI, P=0.00006, I²=0%, P=0.57).
Latency
Córdoba-Fernández et al. 14 --0.31). Figure 5 represents the meta-analysis of the studies mentioned above (95%CI, P≤0.00001, I²=0%, P=0.85).
DISCUSSION
This review showed similar results to previous ones. Individuals submitted to anesthesia with vasoconstrictor obtained better and significant responses regarding anesthesia duration, need for anesthetic reapplication, bleeding control, and latency.
A study by Calder et al. 13 
Convencionalmente, a associação de anestésicos locais com vasoconstritores é evitada em extremidades pelo risco de isquemia. Entretanto, estudos recentes sugerem haver segurança no uso de vasoconstritor em extremidades. Procuramos, assim, avaliar a efetividade e segurança do uso de vasoconstritores combinados com anestésicos locais no bloqueio de nervos digitais em comparação ao uso de anestésicos plenos, através de uma revisão sistemática com metanálise de ensaios clínicos randomizados. Pesquisamos, até maio de 2019, nas bases de dados MEDLINE, LILACS, SciELO, ScienceDirect, Scopus, ClinicalTrials.gov e literatura cinzenta, sem restrições de data ou idioma, os descritores: bloqueio digital, vasoconstritor e isquemia. Foram incluídos ensaios clínicos randomizados nos quais houve a utilização de anestésicos locais associados ou não a vasoconstritores em bloqueios digitais. Nas variáveis primárias foram analisadas a ocorrência de complicações isquêmicas e a duração da anestesia, e nas variáveis secundárias foram observadas necessidade de reaplicação anestésica, de controle de sangramento e latência. Dez estudos foram incluídos nesta revisão. Não foi observada a ocorrência de isquemia, independente do uso ou não de vasoconstritores. O uso de vasoconstritores na concentração de 1:100.000 ou menor esteve associado a maior duração da anestesia (P<0,00001), menor necessidade de reaplicação anestésica (P=0,02), menor necessidade de controle de sangramento (P=0,00006) e menor latência (P<0,00001). Pudemos concluir que uso de vasoconstritores associados a anestésicos locais no bloqueio digital mostrou-se uma técnica segura e efetiva.
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